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10.. .CONTROL CIRCUIT 

(57) Abstract: There are provided a series circuit that is connected between the positive and negative output terminals (P1,P2) of 
a full-wave rectifier circuit (Bl), which rectifies the AC power supply voltage of an AC power supply (Vacl) and that comprises 
booster winding (5a) and a winding (5b) both wound about a booster reactor (LI), a diode (Dl) and a smoothing capacitor (CI); a 



^5 series circuit that is connected between the positive and negative output terminals (P1,P2) and that comprises the booster winding 
(5a), a ZCS reactor (L2) and a switch (Ql); a diode (D2) that is connected between the smoothing capacitor (CI) and a junction 
O between the switch (Ql) and the ZCS reactor (L2); and a control circuit (10) that turns the switch (Ql) on and off, thereby controlling 
^ the smoothing capacitor (CI) such that it constantly exhibits a predetermined output voltage. 
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KIlCli#jE#^5 a^#m$n^^co(IW3 0 a[C(i##±(f^5 b## 
|s]£*U -ffe^it^^aW 3 0 b|CliIel£#!£5 c7&^#|Hl$tlTO'5o CttfC 
«fcU. mm***:m3 0 ct^^MW3 O a, 3 0 b(C«*0<#ffi 
$tl§. C£>J;5lC, 37 3 0 JCI^— mfrO^* 3 a, 3 3 b, 3 3 

c*RltfcCiT t »f*ll3 0 c<DMmm* 1 £^££,5R7y<9«P3 O a, 
3 0 b<h^iff®«(i1 /2<fc7S:3 0 AB=«fft5 a, «£±(f»5 bS 

tf#E#t&5 a, 0^#^5 c<0«Stfite#Wl£ja:£fc«> % u -'jr- 

iM >;?^ >*aqn£)*u >--^v^^>7tl 2, l 

££v f^3 3a, 33b, 3 3c IC* 5 a, 5 b, 5 c IC 

x-mnmmuiz< t\#ii£U7£ h Jizmit? z z. t&Tg 
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y^Q 1 fC^n^SI/^Q 1 i , y-T^- HD 1 (Caftft^mSiED 1 i % #4* 
10 - FD 2 (C;»l3m3&D 2 i % ^t-HD3 fC3iEh*«3iED 3 i , 

-FD4 [Z^n^mJMO 4 i,^t-HD5 \Z%iftZ>m%iD 5 i % 7>±/K 
3>r>tC2 ©n«mJEV c 2£^L,T0& 0 Q 1 ftJftlfl^Q 1 gli^-T 

HMt 2 (t 2 1 ) iCfcOT, X^fyfQ 1 ^tfV^t!:*^ SSaft 
15 H;JimJEV i £M2£UjtmjEtCj;U, V acHB1-»5 a->Q 1 -»R-»B 
HVacI TSSftQ 1 i &7&M.7,<< v^Q. 1 (D^Q 1 i It&afrZ 

COt^vPlBifCX^-y^^ y^y-tf-C 2-»D4->5c-»L3 
->C 3-*L 2-^5 b-Q 1 ->C 2TifctiJ3ftT, mSfED 4 i #'»l5o C(£> 
20 fctb.m-E.VT 2 HUL 1 OH4#l5 cM#t±lfi^5 b^l^T# 

JEU7* mh_ i (tm^ziv^v-y-c 3 £izx.*)\,*-t)mz-Ztiz>oW*>. 

@43>T>^C3©iilt#E'J7^ h;i/L 1 Olil^^^5 COME: 

25 >^>-y-c 2 <Dnj±izMt> %>fc#>. iz&m-ommvx-*-/*^ > 

M^mffiV c 2\t, M&lsT^gmM t 2 3T-b:n{c£:3o 
:kiZ. mm t 3 ( t 3 1 ) (Cfcl^T, y^Q 1 7$ it m& 
HH- 1 OX^yU^-lCckUv B#£lJ t 3 2 ICfctNT, m^D 2 i 7^ 
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B#^lJ t 3 1 t 3 3 iCfclMT, HftaVTVtC 3<0X^V 

5 4£— jCcfc lJ % 5a^5b->L2-»C3->D5->C1->R-»B1-»Vac1-» 

b 1 -5 a-emsfcD 5 i «nt^R Licm^iW^^ti^c 

B#SJ t 3 1 J&>£>B#£J t 3 2 icfcUT. #HU7£ MH_ 1 <DX*;W 
^-iCcfcU HD 3 ^ ^ 1 A3 Vf Vit C 2 ^Et^tl^fc 

#K ^^-/OVT^tfC 2(£>SJEV c 2^1fP^^±#T^o C 7. 

io ^7fQi<^iBEQi v nfrz>m j $ 3 fr\z±L-z±tf&rz&,*'( y^Q 1 

C(D«J:e>(cm3C[)^iS^?l5Slc^^^^^lHlS&{c e kn(i^x-r i 
15 ^^->Btfc z c s *fj*>t!\ pmticx^-A3 y^v-y-c 2 <D*ffif£|iHRS-e\ 
7^ 7 f Q1 ^t7Urcillcz v S^^t*?-& -acinic ckUxM^^-l' =4"- K 

tilt* T.'ivJ-Q. 1 ^tVbfcil:, Z C S U7£ MH_ 2S^SfEUT 
25 RC) ££6>lC;ji|^£i±3££#T'#.5o 

@i 3(c^-rm3<£#iS£<o7f:?fre(i, m2o^jso^tiw^ic, 

££|CIU3e#$I5 c, &mVT# h^UL 3, 0^3 >^ >1t C 3, ^ 
h'D 3-D 6. 7>tA3>fV1tC 2 <0tf fc&«fiR£i6aiI Iff 3 
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hi 1 s 3 ©iimoBSic^s^^^isjs&^^of&^^JS^i^^-r 

KDX 1 HDX2*^atilDU,y'1'^--H , J^AU-lc:cfc^ii^('r 

*:<Di&<Dmm\z. la 1 3 icjs-rm 3 (Dnmommz&zftm®.^® 
is i -»d i -*l 2->5 t>-»Q 1 -*c i <D^s&-em-5St^n^-<^-- KD 1 <0 

IC«fcU. L2-»5 b->Q 1-»DX1-»CXWL 2 (D^S&T^fE^aftft, 3 
20 Vac 1-*BHLHL2-»CXHDX2-»C1 > -»R-*BHVac 

25 (gU <0**£©JE«*> 

mi 9 \z^-rm4<omm(Dmmizm^tim^mmt.m i 3 (c^^-m3 o 

Htt053B«KC«-5^2p3fcSlHlK©lal^#»5 c»3t2fe'J 7£ HH- 3 left*. 
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3©*ttO»ttt:«**S|5i!ft«iatt©llf^"eBlWU*:iai 5 7^g|^1 7(C 

{BUa^T^ltC 2<Difc**3!E<03t3ft(*Z C S »J HH- 2C0*Tfr 
io tet>ti2>fzdt>. X<f7fQ1^>ilctf-^l^t<fe5, 

T&fcv 131 9 IC^m4(^IIJScDmS|-e(4, m2<£Hife<£ff$^<DtiE£lC. 
S^ICPV^VItC 4, 0^3>x>1tC3, ^^-HD3~D6, X-f 

A3>f>tc2 coiif^?5:^^ii»n ufc^s m 4 ommoim-momm t 

15 C 3, y^T^j— HD3~D6, X^-A^lV^V-y-C 2<Diff/c:^^^iiAqU 
25 tS. 

y^Q 1 *^->^->-r«g.<f:^-<^-- kd 1 ©ya/xy-Ccfcy.c 

1 -»D 1 -*L 2-*5 b-»Q 1 -»C 1 CD^SSTm^^/Tftn.y'f^-- F D 1 CD 
30 y a Ay C©*3iEtt»«r$n*. ccd££. z c s y 7£ h 
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l 2icd 1 &&rt*<T7.-f%>-xmzm.ELi3m£Lirz>o C^m/±ICJ:U, L 2 

->5 b-»Q 1-*DX1 -*C X 1 ->L 2<Dm&X*m%L&}fcft^>"r>-y-CX 
1 \zmM&W?LZ>o f LT, X-fy^Q 1 tf#->*7?&t. VacW 
BHLHL2-*CX WDX2-*CHR-*BHVac 1 <DU^X 

z\<D£?izuT.m4 <DnM<DBMizm&?}m&m®&<D'Z(Di&<Dnmm 
icj:nf^ m4<Dmm<Dmm\zmz*mim®&<D®)miztoz.T, #4*- 
k u ^ / \* u - ic ct 3 a & £ $ s> ic <g » -r -5 C <h # T £ -5 , 

10 iff 5 O^^^SlC^«5^l^SlHlSS«, m 2 <D^]«|CD^SlC^-5^^ 

^ms&ic^bTiij^JiHis&i 0 ai(Dmmofr&mtev.&%LnMnE.mzifoc 
15 &mt?z>o 

y9->#m : &m;ttTmm)&m mxi*2 okhz) ict&jeu &%tnm 
nj±&±mwL72.m.EE&±<Dm'&iz£.X'i y^-o^-r y^>#m : &m&±m 

20 J§5£gfr (0S^.tf 1 0 0 K H z) (ce^b, J5aE*»*JE#TKR£*BEa>& 

»^HT»*.ia2 2itms<Dmm<DBmzm*fim&m®&<Dmi mmm 

Q 1 <D7.<< y7->#m?&& f J&H* 1 0 0 KH z £T^fc-r<§> 

30 #:g;MiIttifi) ICfcltS 1 0 0 K H z ©X-f -^VOT^^ITUS. i 
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2 3ic^f s-y?^*- hit.** y?-><?m : ,&mf #i ookhzt? 

0 K H z<DX<{ y^y^i&m^^^xi^^o 

5 in 2 1 ic^-r^ffe^/^ m i o [zjF-?mmtm-mj&-c$>& 

«ffi«!l»fiJi» (VCO) 1 1 5, PWM3>A°U-^1 1 6$tUt^ 
£tt<5o fcfc, SI&JfMlftl 1 l . mn&l 1 2, mgJfMBggl 1 3 JkXS P 
10 WMawtU-^ 1 1 6(* % mi 0lZ^T%<OtmOX$>^><OX. ttLbCD 

vcoi 1 5 (*&w<Dm : ,&$kuw¥miz*im) it, ±mmmm»B 1 & 
z><D±m&%LW.E.<Dmi±mizmcTX'( v^q i o*>r y ^>^«jft» f 

>tVCOWp$ffl^:lelS&^glT^§o VCOI 1 5 CfeUT, 
B 1 <DIEM£ii:«P 1 icjS^R 1 ^Jgm^n.iS^iR 1 iCit^JfcjgifcR 2 
20 #J£^£ftTUS 0 *g#tR 1 £*SiaR 2 <fc(D»ttj&lcteS/x:J--y-r:*- K 
Z Dtf>* V- K^i^tl,7it-^t- K Z DOT ^ — Fl&fflfflWffls 
E B (DiEMSt^ tX'T" 'Jx^3 >/1U-^ 1 1 5 a (D®;!^ b 
nxtN^oSiaR 1 iiSifiR 2 < !:Ojg^lit^7 : 'U->^3>/\ 0 U-^ 1 1 
SaOA^alZ^tl.tXf'Jy^aW^-^l 1 5 a (O&iM 

25 =f-c&%mm : ME BommtmtfiR 2(DiHLmiz&m£ftT^z> 0 t*^u-> 

*nyj%U-& 1 1 5 aOJti^S^dliPWM^VA'U-^ 1 1 6 <D—H® 
=?-lzmWt£tiT^Z> 0 t^f'Jy^^Wtl/-^ 1 1 5ali>|2 7 Ic^-T 

30 ;Sft^$%^-r^„ 
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1^2 5ic^-rvco 1 1 5mi2 3ic^f^®2imEEv i tfmxm 

ttifi (ASP) izBOfctlZs 7xt-^^"- K z Dt>m&1rZ><DX*. A* 

^j'#«}Hmi±E B<h(^^rftmi± ( v z + e b ) v gns±pgfxsm/±i-f^^ 

E B^S^x^-y-f H Z D£fi*UT!giftR 2 (C«^#-»l<g>CDT% A 

sec sjs3ft«agaffiv i #*;Mat*>a£«^ap#s*e<D«5B 

(Dli^lCli, A^^^alCEPiH^n^miEE ali, ^ftmJ± (VZ + EB) 
TWW^lC^^y^QI O^-f y^>^S?ftttf *TBRJB»ttf 1 2(08*. 

iI2okhz) icss^u sgsmmmeev \&±m&fem.E. <vz + eb> 

15 0 0 KH i) *«IWEV I #T»«ttff E B*6± 

R&lx^flH: (VZ+EB) 2LT*<Dm&<Dl8$\ZX'( y^Q 1 <D7><< y*># 

PWM3>/^U-^1 1 6 (:£f£e/j<D/\°;U;MlftJ^¥f£lcMj£) I*, vc 

20 01 1 5 frz<D=&mw^rf-m?\cAt)zn>m£Mmm i i ztt>t><r>7 

i^FB <omtfi=.n)um^(om*ffi(D± i*\z*7 &&«/wait**£jft 
25 *Bf3£«sic«ai»-r*. 

^(I-^F BCDfiI^H^;^g^<^fBl^±<t^'5/t;P7s^->^^^<'r^^<i: 
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vco 1 i 5 frt><D=mmmn<DW,E.<Dm*:^ m^mt, m&m 

$n£cfc?IC7S:oT03o &ft* y ^>#mfc?& f &Ut>& £ tX\ 
ESS! 0 a©i^lCPl^t0^^t§, 

io siM*g«f is 1 1 1 1*. wi*^>?>VG 1 (omfficbs^mEEE 1 <t 

§11 1 2l£*SU£Jtllf$1 1 1 #S<DK««fiE«^££2ftS3SE|SI»B 1 (DIE 

15 Ri«H«ii 1 3 it. m.7fctk&Mtn.R (*&w<Dm%immm®iz*i 

x c <Dmmm.&m^& y w - fa ? <? mn f b <t ut p w m □ >n u- * 

i 1 6 icfcb2>-r&. 

vco 1 1 5(*. ^jfe^iBiKB i ^e<o±;&MaaEEomi±fiiic 

V i #S:*;fiIttig OHAtflSlal t 2~t 3, B^^ijt 6~t 7.) izmisfctz 

25 EPADStlSmJEE alt7it-^*-l<ZD(OBtt*ffVZi«l>ISiB 
HJE E B <h(D^fi-mJE (VZ+EB) , EP£ ±mWifem±lZ&fe£tlZ>o Z 
(Dtztb. i #±R8»J£*E (VZ + EB) JU±©t§^(Cli, 

VCO 1 1 5lc£U, X-fy^Q 1 y^->^«*ft f I*. ±PBJi;&ife 

f11 (MAIil OOKHz) iCg^^nS. 
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t 5) izmUfct^lZlt. B2 5{C^-f£J8Pm;lIE B^&lVxt-^ 

K Z D^^LTg^R 2 IC mSSl^SSttl -I) <D T\ A * ^ a IC EP »D £ ft 3 IE 

Eali, E B . BJ]-&TRgIS^«JEfC^$ ft*. C(Dfc®> 3£ 

5 7fcnmns.v i wTm&feni±E bjut^>^icis, vcoi 1 5ic<fcy, 
x-r-y^Q i o;w yfv^aat i*. Trejsattf 1 2 (013.1*2 0 k 

H z) ICi£5££ft3o 

M t 1 — t 2 v B#£J t 3 ~ t 4 » VHfM t 5 ~ t 6 ) ©it-aiC(i> A^lSas^ a 
10 lCEP*in3ft£®JEE al*» #ltmJE (VZ + EB) k.MG&MM.WLHi E B <t (D 
il-Ci4r (C^<tt-3o Z\<Dfc&s &7fitnffinKV i *«TISe3£*ffiE B^ 

a±P^^ms (vz + eb) ST'^igacoJi^tcji, y^Q 1 <£>*-f 

<t?Zo 

15 &lc, ^liSiEV i #ft:*:fltf*itt mZ-\£tifM t 2 ~ t 3 * IS&I t 6 
~ t 7 ) COii^lCU, PWM3>AU-^ 1 1 6 m 2 8 IC^f<fcP IC, 

-74- kav^otf B<E>fii#±PSJ§?&iftf 1 i ^^•pE.^Jsm^ofiiJu 

SSSftmaiWffiV i £MgUSP# (fliJAlifl^J tO~tK«r«t4~ 
t 5) <Di§^(Cliv PWM3>/tU-^ 1 1 6[t @2 8 iZ^tJ^O IC, 7 
-f- KAy^I^F B0>fi#TR&Ji&t& f 1 2£!#-p = £;&{I^<S>fillU± 
O«t#lc^>T',7^-HA^>7(t^FB<0ll^TPIiii£iif 1 2$}$OH 

t 1 ~ t 2, B$£lJ t 3~ t 4, fl^J t 5~ t 6) <Z)i§^lCli> PWM=J>A 
1 6(*,TRSJS;ft§&f 1 2;&>£>±PgJ§;&ifcf 1 1 £T<DfafflT$N* 
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icEPin-rs. 

^J§>£$(f WSt^CtT, ©2 4 \Z7jr.i-&?lZ. y^-Q 1 (A^V 

10 ±mm : &mti,* xmomz.x^m^m. mxi*2 okh 2 *tiss**» 

15 *>^*) C«*JH*R£ U to<D»#(«*«i««EEV i (Cj±^£i±TJi« 

20 -rx*«*T€r*. z\<Dfc#>, 'Msu saw. i&s * xit-zzztim&m® 
129(^5 <3!>sjiai©jBi6ic«s^*5k*iHiKom 2 m^o^man 

HBE;&^ t V c o ic cfc y gflsf £ * -i v 5 s - > ^Ji&i&O * -T £ > ^ - 

25 hT&<5„ 

^2 6lC^-rmi 3S*£WCtt^3iE*a8i«ffV i *Hg^«i#lc£Ufc<fc* 
ic, v co 1 i 5 icfcU. 7>fy^Q 1 O^-ry^V^JBiftttf *T»«a 

Skf 1 .2(0H*.{*2 OKH z )(C»3£Ufc^*@ 2 9 iC^-ff! 2 ^SS^JT'ti, 

3fe3fc«as«ffiv i tfim^^om^x\ ymmtefskf i 2 vco 



WO 2004/095682 



PCT/JP2004/004515 



28 

ana mm) 

5 y^>^JB»»*T»JHift« (09^.(^2 0 KH z) (ClS^U 

(flixun oo khz) \zm&i,rcz.t%^mt-fz>o 

m 3 0 [tm 5 ©HtfeOJ&flBlCft** W«0»G>SS 3 V COO 

i¥*fflfclsll&Ji/i)tIlJ'C&&. S3 OIC^-TVCO 1 1 5 AlCfcUTv ^iASESft 
io IhIS&B 1 OiE^llli^^P 1 Ic&ffCR 1 ^^^n>S*aR 1 Cit^fCjgfii 
R 2#Jg^£*lTt*<5. a>/tl^-^ 1 1 5 bit. jgJftR 1 tSiftR 2 <h<0 
g^oaEE^ + ^lCATiU SilEE r 1 £ -^Ic A7l JSlftR 
1 t««tR 2tO*«*©lEtfi*«EE r 1 «fc U H 

*{*,*gj5tR 3*^l/Th7V^TR 2©^-;*<!:JS#tR 4©-itg 
r 5 ICj&ttSftT I**. JSJJt R 4 ©ffefl»(**3g V B JC«ttS*U 

20 S^UTIIV BizmmtSfts h7>^^TR 203l/^^l±3VfV 
A^^mi±iUTa)ii^{cX'f «y -^Q 1 ©*-f y^^SMfc f £TRBJi;& 
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5 01 1 5 A0W}ftKZ>\,\T<D&mW-?%>o 

St VC01 1 5 Ali, g&BXIalftB 1 ^e<D±}&^SSEmEEOmSfit 

10 V i ^^Hffi^^^-feli^ (0IX.tfftai t2-t3, B*gJ t 5 ~ t 6 ) s 
3>/tU-^ 1 1 5 b^£tf>H U^;HCcfcU h7>^^TR 1 

15 y-v-ctimmmT'iLnzft&o =i conjee c^i#ut, 

C£>m/±E c 1 1 5 c {CA7l£*l<5 Wtl/-^ 1 1 

1 0 0 KHz) (Cl£5£Ufc = S;&ft^££j£-f <3. 

sssfEmiiajEv i &&Mnm&.T<Dm-& mxitmmt o~t 2. 

20 B$£) t 3 — t 5),3>/\°U-^ 1 1 5 bfr£ H l/^MittirtSnftUJfcJCK 

>i*-C<E>mEEE c li»sJ)'l)^^lC±^UT,C<Z)m]EE c^3>/tU-^ 1 1 
5 c (CA*l$*l«5£:«K □ 115c|t X'fyf Q 1 (D^-fyf 1 

25 >^£»»f ^TIBJliftftf 1 2 (0)J;5Ltf2 0 KH z) ICgftJfc UfcHftSSfS 

^ic.^ijsmagmffiv i ^m^nm^mxrcm^mxitrnM 1 2 - 1 3 % 

mm t 5~ t 6K PWM3>/tk-^ 116(*. - KAy£{f-*f F B 
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-X. ftSMSWEV i d»R£IEttT©«t (flAWtoSI t 0~t 2, 
H$$J t 3 ~ t 5 ) * P WM=J 1 1 6 Its 7-f — ^/ty^i^ F B 

FAyZm^F B<&tt#TPRJSSft»f 1 2 £J#-3 = ft&{M<&<a*S»«>£ 

&*5, ® 5 <omm<omm-c[t, m 2 <D^*so?f$^<^a«j^Jisi£s i 0 m 
iuBsmjSEiT'$>^)o zommmoum^mmmts m 3 2 is, m2 1 tc^-r 

m&mmnowi ft 
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1 1 -*L2-»5 b-*Q 1 -*C 1 (DgSS-Cl^m^^-HDI <D 

L 2 ICD 1 IkvtM 7Xt %>*fa\zni±tfm£.ir&o comslCcfcU* L 2 
->5b-»Q1->DX1-»CX1-»L 2 (Dmffi-CmTfittfffift* S^x^trCX 
1 Cli^i^. fit, ^-fy^Q 1 d^-v^^-r^xh, V a c W 
BWL1-»L2-»CX1->DX2-»C1-*R-»B1->Vac1 (DU&T 

— S IT (static induction transistor* ililh^Vv^^) 
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tu MyfQI ntt, ftJ$Plsli&1 1 <DPWMMPCJ:U*>/*7t*. 
COD^-f 1 tt,«Atfy--7iJ*7^OM0SFET, B J T ( A 

h*D 5 ^»6«:«lsntXffl 2 #»«3*iTl*«. 1 2l4v 

SJSPJeiifci 1 I** SmW&v a c 1 £*>L£££{c. ^VrVtce^ 

'Mmmz* mz.it. - i svtovto/t^t^sfty. -i sv^m 

®mnt UTO Vd:- 1 5 Vtfl!)/^^<t^*^-f y^Q 1 n (Of — Mc 
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&tc. m&v7? mh- i \zm\t intern 5 do—mz. m y^ 

^5 dCOffe^li. y-f KD 7<Dt>V- FlzmmZft* ^t-FD7© 
^§ 0 tiKJ#^5 d <hy-f H D 7 <h3>^>-y-c 7 £(*ii#»jfES;IIgP 

■5, Hifcj*ii»i 1 i . 1 2, mmm^mi 13, oscih, 

fcfc, 135 iCfcOT, Vaclll 3£}^®}II V a c 1 <£>£5fcm3!i®ff £ 
^U, Xiimmt, StTfoMMV a c 1 (C»l3S;3SE£^U R 1 mJEl*. ^ 

AmyfcfflmMtiiR 1 icfg£-r&mEE£7fsU c 1 mm*, fi^vfvitc 

£lJ-\ R#£i]t OICfcOT, ^cM^Vac 1 £EP*n (*» ^^i. 
mmv a c 1 (D&jfcn : MW.J±l*£iBlM$i®mB 1 T*i;fillit$n5,C(D<i: 

vo 6<D^f ii^J x f Ife i /«j y >t > t)- c ecQjw^g^lWJ^. 
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ST H L IC^K o7fcR#Jni (33 5<Dmm t 1 ) T\ HiiJ$PIaJS& 1 1 l*v Sra^ b 
6>-1 5 Vfl!)f&JffilfI^£*-f y'f'Q 1 noy- hlC{U^t*€> (I3 3 4*<D 
(D) . Z(Dfzti>s 7«<7f-Q1 nliv ^-7^S«!i7S:^o 

(gi 3 4 «£tf>(D) . z\<DfcV>. X* v^Q. l n [*, *>ytM£t&2>fcisb. ± 

a^LT^-f'yfQ 1 n fC®M*»lT (I5J3 4*<D(D) , #JEU 7* h 
JUL 1 (CX^;Hr-^S^.^tl-5. 

8§1 1 (®3 4*(D©) o COtctbs %m®fo1 1 #IM1f£$$ 

mm 1 3icfci\-c. ^b^e.- 1 5 vommm^z^v^Q 1 

mSiED 2 i tfi HD 2 ^:ThL/T¥7i , =l>'7 i VttC 1 (C0fcttTm<f R 

ZCS «J7^ hJUL 2(C^x.e>n7tX^;U^ 
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